PURPOSE Primary care clinicians have diffi culty detecting suicidal patients. This report evaluates the effect of 2 primary care interventions on the detection and subsequent referral or treatment of patients with depression and recent suicidal ideation.
INTRODUCTION

S
uicide represents a major social 1 and economic 2, 3 burden on the health of the American people and ranks among the top 10 causes of death for Americans aged 10 years and older. 4 Suicide attempts are even more common, [5] [6] [7] increase morbidity and health care costs, 3 and further elevate the risk of individuals for a subsequent completed suicide. 8 Suicide prevention has been identifi ed as a national priority 9, 10 and is now the target of a comprehensive national strategy. 4 Primary care physicians have an important role in detecting patients at higher risk for suicide, and for prevention. Many [11] [12] [13] [14] but not all 15 studies report that individuals make primary care visits before completing suicide. Improving primary care for suicidal patients poses several critical challenges. Completed suicide is relatively infrequent in primary care practice. Although suicidal ideation is more frequent than suicidal behavior or completed suicide, [16] [17] [18] [19] [20] [21] the relationships among ideation, suicide attempts, and completed suicide are uncertain. 5, 6, 8, [22] [23] [24] [25] [26] [27] Patients rarely volunteer suicidal ideation, although many will acknowledge ideation if asked directly 13 and may want their physician to inquire. 19 Although most primary care physicians believe in the value of detecting suicidal ideation, 28, 29 recent reports suggest that
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detection is accomplished inconsistently in practice. [29] [30] [31] [32] [33] Rather than increasing primary care physician vigilance to suicide potential in all patients, 31 ,34-39 a more targeted strategy would direct attention to patients with mental health problems among whom a large proportion of suicides occur. [40] [41] [42] Major depression, for example, accounts for 60% of suicides 42, 44 and carries as much as a 20-fold increase in lifetime risk of suicide. [42] [43] [44] Recent research has demonstrated that a range of primary care interventions for depression reduce depression severity and increase functioning. [45] [46] [47] [48] [49] [50] [51] This study compared the effect of different interventions for improving detection of suicidal ideation and referral to mental health specialty care among depressed patients with the effect of usual care.
METHODS
The Quality Enhancement by Strategic Teaming (QuEST) project and Mental Health Awareness Project (MHAP) were part of a collaboration of 4 depression trials, supported and coordinated by the National Institute of Mental Health, and were designed to have consistent measures and data collection procedures to allow planned meta-analyses such as that reported here. The methods used in QuEST 45, [51] [52] [53] [54] and MHAP 53, 55 have been described previously and are summarized here. Both projects used a 4-level nested design, recruiting community-based health care programs, primary care practices within program, primary care clinicians within practice, and patients with depression within clinician. Participating practices were randomized to intervention or usual care conditions by a blocked randomization design that stratifi ed practices into homogenous blocks and randomized within block. 53 Except where noted, all measures and data collection procedures were identical in both projects.
The 2 improvement strategies, however, differed substantially. The QuEST intervention 45, 52, 53 was carefully prescribed and consisted of training a practice nurse to deliver care management services by protocol. In contrast, the MHAP intervention 53, 55 focused on improving quality and trained practices to use 2 distinct team-based quality improvement approaches to formulate and implement specifi c improvement goals for depression care. Although both interventions included information about suicide in study materials, neither intervention provided additional specifi c training or support in suicide detection or prevention.
Practices and Clinicians
The QuEST study was conducted in 12 mixed-payer, community-based primary care practices. Each participating practice employed (1) 2 primary care physicians (family physicians and internists) willing to participate in the study, (2) an offi ce nurse willing to deliver the nursing intervention as detailed in the protocol if the practice was randomized to the enhanced care condition, (3) practice coordinators (administrative staff) willing to screen primary care patients for major depression as a part of routine care, and (4) no on-site mental health professional providing psychotherapy. Twenty-four primary care physicians (23 family physicians and 1 general internist) participated in the study.
The MHAP study was conducted in 9 primary care practices within 2 not-for-profi t staff model health maintenance organizations (HMOs), 1 government funded (Veterans Affairs; 3 practices) and the other community based (Kaiser Permanente Medical Care Program of Northern California; 6 practices). Primary care practices within each organization were eligible to participate in the study if they were not currently participating in any depression quality improvement projects and if they could be matched on size, academic affi liation, patient population, and urban vs suburban location with at least 2 other practices. A total of 179 clinicians (family physicians, general internists, and nurse-practitioners) participated in the study.
Patients
Consecutive patients aged 18 years and older who were visiting each practice for a nonemergent condition were eligible for the study. A self-administered screening process identifi ed individuals who reported that they felt sad, empty, or depressed, or had lost interest in things they normally enjoyed for 2 weeks or more during the past year and 1 week or more during the past month. Patients were subsequently confi rmed to meet criteria for major depression with second-stage screening. Patients were excluded from the study if they had cognitive impairment that prevented them from completing the screener; had no access to a telephone or did not speak English with suffi cient fl uency to complete telephone interviews; indicated that they did not intend to receive care in the practice on an ongoing basis; were pregnant, were breastfeeding, or had given birth fewer than 3 months ago; or screened positive for current bereavement, lifetime mania, or lifetime alcohol dependence with current drinking.
Patients with suicidal ideation were not excluded from participation. 53 Screening personnel in both usual care and intervention practices were given specifi c guidelines for notifying the physician when patients reported active suicidal ideation, but not passive thoughts of death. In both projects, physicians were equally likely to be notifi ed in usual care and intervention conditions; however, physicians in the QuEST project were notifi ed about suicidal ideation before the index visit, whereas physicians in the MHAP project were notifi ed after the index visit. 
Training and Implementation of the Interventions
In the QuEST project, all participating physicians and nurse care managers took part in 4 conference calls to become acquainted with the depression guidelines of the Agency for Health Care and Policy Research. 35 The nurse care managers, who were all registered nurses, also completed an 8-hour training session on how to educate depressed patients about their treatment options, elicit treatment preferences, help patients overcome barriers to quality care, and monitor patients' response to treatment throughout the acute stage of care. The research team ensured nurse care managers met criteria to reliably administer the intervention at the conclusion of the training session and monitored their fi delity to the intervention after patient recruitment began. 52, 56 Consenting intervention patients were directly referred to the nurse care managers, who informed their physicians that the patient was depressed.
In the MHAP project, 9 practices were randomized within blocks to 2 types of quality improvement development teams or to usual care. 55 MHAP researchers provided each quality improvement team 4 1/2 hours of interactive training on the evidence base for improving depression care. MHAP provided funds for quality improvement teams to meet for 16 hours to plan the quality improvement intervention programs. At the end of this period, each team submitted a written proposal for funding for additional planning and implementation support from their organizations. After approval, practices implemented the quality improvement interventions the teams had designed. Intervention teams did not systematically screen visiting patients for depression. MHAP evaluation data collectors enrolled consecutive visitors to intervention and usual care clinics, and did not refer patients in intervention clinics to those clinics' depression care interventions or otherwise notify the practices that the patient was depressed.
Data Collection
In both projects, enrolled patients underwent structured interviews at baseline and at 6 months by a trained interviewer blinded to the patient' s experimental condition. Participating clinicians completed a brief baseline survey describing their demographic characteristics and knowledge and beliefs about depression treatment. All patients consented to a review of their medical records to document selected elements of the process of care, including any mental health specialty referral made up to 6 months after the index visit.
Operational Defi nition of Major Variables in the Analysis
Recent suicidal ideation. Recent suicidal ideation for patients in both projects was defi ned as a positive response to any of the suicidal ideation questions on the modifi ed Center for Epidemiologic Studies-Depression scale (mCES-D) 57, 58 at baseline. For the CES-D stem "I considered suicide," patients were included if they responded "some or a little of the time," "occasionally," or "most or all of the time" to the question "How often have you felt or behaved this way during the past week?" Suicidal ideation was assessed both at baseline and at the 6-month follow-up.
Severity of suicidal ideation. The World Health Organization Composite International Diagnostic Interview for Primary Care (CIDI) 59 includes questions, "During the past 12 months, did you feel so low you thought a lot about committing suicide?" and "Did you make a plan as to how you might do it?" and "Did you attempt suicide?" Severity of suicidal ideation was measured on a 4-point scale based on the responses to the CIDI questions, with 4 being most severe and representing report of a suicide attempt.
Clinician detection of suicidal ideation. We defi ned clinician detection of suicidal ideation as a report by the patient at the baseline interview that the clinician asked during the index visit about thoughts of harming himself or herself.
Referral to a mental health specialist. Referral to mental health specialty care was determined by patient report at the baseline interview that a referral was made during the index visit, patient report at the 6-month interview that a referral had been made by 6 months after enrollment, or documentation of a referral or intent to refer in the medical record between baseline and 6 months after enrollment.
Treatment with antidepressants. Treatment with antidepressants was determined by patient report at the baseline and the 6-month interviews. A variable was created to characterize patients who started taking an antidepressant between baseline and 6 months.
Covariates. Social, demographic, and clinical covariates were collected from each patient at the baseline interview. Social and demographic covariates in the analyses included age, sex, minority status, insurance status (insured vs not), education (high school gradu-DETECTION OF SUICIDAL IDEATION ate vs not), marital status (currently married vs not), annual household income, and a variable to control for differential patient lag in completing the baseline interview after the index visit. 53 Clinical covariates included depression severity (based on the mCES-D), 57, 60 severity of suicidal ideation (based on response to the CIDI) 59 as described above, and physical comorbidity, measured by summing the total number of chronic physical conditions reported by the patient from among 14 conditions. Clinician covariates, collected at baseline, included age, sex, specialty, and clinician report of average time spent with a returning patient.
Data Analysis
We conducted intent-to-treat analyses in all patients with SAS 8.0 (SAS Institute, Cary, NC) using simple Mantel-Haenszel analysis and PROC MIXED or PROC GLIMMIX (to approximate the logistic regression model for dichotomous outcomes), comparing detection of recent suicidal ideation between intervention and usual care patients. Similar analyses compared referral to mental health specialty care and starting an antidepressant between patients with suicidal ideation who were and were not detected at the index visit. Finally, we constructed a similar model comparing suicidal thinking reported at 6 months between the patients who were and were not detected at baseline. We evaluated intervention effects on outcomes, controlling for the covariates, using mixed-effects multilevel (hierarchical) models in which patients were nested within clinicians, clinicians were nested within practice, and practices were nested within plan (mixed-payer practices in QuEST or HMO practices in MHAP) to account for any intraclass correlation at the clinician and practice levels.
Patient report of mental health specialty services in the prior 6 months was also used as a covariate in the detection analysis. The referral analysis excluded these patients. Univariate analysis, along with both forward and backward selection processes, was used to determine which covariates to retain in the fi nal model for each outcome. The fi nal model included intervention status (ie, usual care or intervention) along with all patient-and clinician-level social , demographic, and clinical covariates with P values less than .20 in any prior analysis. Estimates of detection and referral rates for the usual care and intervention groups were obtained from the statistical models. Recruitment weights were used in all analyses to increase the representativeness of participating patients to eligible-to-participate patients. 53 Power analyses indicated that our sample size was more than adequate for the detection analysis but provided limited power for the analysis of referral to mental health specialty care and starting an antidepressant. For the referral analysis, our data had 80% power to fi nd signifi cant differences only if the intervention doubled referral rates or if the rate of starting an antidepressant increased by an absolute 30% (eg, from 27% to 57%). We also lacked power to detect an association between detection at baseline and suicidal thinking at 6 months, having only 80% power to observe a 21-percentage point difference.
RESULTS
Patient Characteristics
The QuEST and MHAP projects enrolled 479 and 567 eligible patients, respectively (CONSORT Supplemental  Figures 1 and 2 ). Of these, 939 (89.8%) were followed up at 6 months (90.2% in QuEST and 89.4% in MHAP), and of these patients, 93.7% (95.8% in QuEST and 91.9% in MHAP) had all the data items required for this analysis. Consequently, QuEST and MHAP contributed 414 and 466 patients, respectively, to the analysis.
Of the 880 patients, 232 (26.4%) reported recent suicidal ideation (ie, occurring in the last 2 weeks) at the baseline interview (113 in QuEST and 119 in MHAP), and of these, 93 (40.1%) reported a plan and 28 (12.1%) reported an attempt during the previous 12 months. Fifty-eight percent reported receiving mental health specialty care in the prior 6 months. Among the patients with suicidal ideation, those in usual care and intervention practices were similar (Table 1) , differing signifi cantly only for marital status. Refl ecting the different practice settings, patients differed more between projects; relative to MHAP patients, QuEST patients were signifi cantly younger, more likely to be female, less educated with lower household incomes, and less likely to have health insurance.
Detection of Suicidal Ideation
Across both projects, patients with recent suicidal ideation were detected on 40.7% of index visits in intervention practices, compared with 20.5% in usual care practices (odds ratio [OR] = 2.64, 95% confi dence interval, 1.45-5.07, P = .01). Differences in detection rates between the 2 projects-70.0% vs 46.8% (QuEST) and 16.8% vs 7.1% (MHAP)-were probably due in part to the likelihood that QuEST clinicians were alerted at the index visit to those patients with active suicidal ideation (at most, 57 of the 113 patients with recent suicidal ideation in the QuEST project).
Male sex was the only patient characteristic associated with detection (Table 2 ). Depression severity, mental health specialty care in the prior 6 months, number of comorbid medical conditions, age, race, insurance status, and education did not predict detection, although severity of suicidal thinking showed a positive trend. Table 2 also confi rms the effect of the intervention (OR = 2.54) and the differential effect in the QuEST project sites (OR = 3.12). Despite the different detection rates by project, the nonsignifi cant interaction term for intervention*project (P = .99) suggests that the intervention had a signifi cant effect in both projects. Models using MHAP data only, QuEST data only, and QuEST data excluding those patients for whom the physician might have been notifi ed at the index visit yielded essentially similar results.
Referral to Mental Health Specialty Care
Among 98 patients with recent suicidal ideation and no mental health specialty care in the prior 6 months, 40.0% in usual care practices and 37.7% in intervention practices were referred (P >.80). Neither plan type (mixed payer vs HMO) or project (QuEST vs MHAP) (P >.15 for each) nor depression severity (P >.50) predicted referral. There was however a trend toward higher referral rates among more severely suicidal patients (P <.10).
Initiation of Antidepressant Therapy
Among 84 patients with recent suicidal ideation and no antidepressant medication reported in the prior 6 months, 27% in usual care practices and 55% in intervention practices (P = .12) started taking an antidepressant in the 6 months after detection.
Suicidal Ideation at Follow-up
Among the 199 patients with recent suicidal ideation at baseline who were in the study at the 6-month followup, 40 .0% who were detected and 35.6% who were not detected reported recent suicidal ideation at 6 months (P = .52).
DISCUSSION
Two different approaches to improving primary care depression treatment signifi cantly increased, and appeared to be comparably effective for, detection of depressed patients with recent suicidal ideation. This fi nding is encouraging and suggests an added value to interventions that are effective in improving depression care. Although just missing statistical signifi cance, our results also suggest that clinicians are more likely to ask about suicidal thinking as the severity of depression increases, but not as the risk of suicidal ideation increases from passive thoughts of death to having a plan for suicide. The rates of detection were generally higher in the QuEST project than the MHAP project, which we attribute to the systematic notifi cation of the physician about the patient' s depression on the index visit in the former project.
Despite the lack of evidence that neither detection of suicidal ideation nor referral for specialty care is associated with improved outcomes, current guidelines * Intervention and usual care differ at P <.05. † Measured on a scale of 0-100, where 100 is most severe. ‡ Measured on a scale of 1-4, where 4 is most severe (reported suicide attempt).
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for major depression recommend specialty referral for suicidal patients, particularly those with a suicide plan or suicide risk factors. 35, 36 It is disappointing that the intervention did not increase referral. Although the study had limited power, the absolute differences observed were modest, and severity of suicidal ideation was not associated with referral even in univariate analysis. Seeking evidence that primary care physicians may enhance care for these patients in other ways, we examined the association of detection on starting an antidepressant within the next 6 months and found a nonsignifi cant trend. The low response rates (specialty referral or starting an antidepressant) in the face of clinician sensitivity to suicidal ideation and low clinician discrimination of suicide risk severity requires further research. To reduce suicidal risk in depressed patients, either higher referral rates or better distinction among risk levels is needed. Patients most often do not mention suicide unless asked, and many completed suicides are not preceded by suicide attempts. We think that future depression interventions should focus specifi cally on primary care suicide prevention, including assessment of ideation and of level of risk, and an appropriate referral or therapeutic response.
The internal validity of our fi ndings is strengthened by the use of a randomized block design to evaluate the intervention' s ability to improve the process and outcomes of care using an intent-to-treat analysis that included patients who in fact did not receive ongoing intervention. We note that like many quality improvement investigations, our study had a design that did not allow us to draw conclusions about which component(s) of the interventions were responsible for the outcomes observed. Detection of recent suicidal ideation was, however, determined by patient report of physician behavior at a single visit. Consequently, we could not assess the clinician' s suspicion of suicidality or suicidality assessments that occurred in other visits. Given that these patients were at elevated risk of harming themselves, however, clinician queries about suicidality at each visit may be necessary to ensure high-quality care. It would have been interesting to compare the relative effectiveness of the 2 interventions, but any conclusions would be potentially confounded by differences in the patient populations, health care systems, and reimbursement plans in which the interventions were tested. For the analyses of referral and starting an antidepressant among detected patients, the sample size lacked power to fully investigate these effect of the intervention on responding to patients with suicidal ideation. Direct outcomes of suicidal detection were not readily available in our data as there were no reported suicides. Although we examined the effect of detection at baseline on subsequent suicidal ideation at the 6-month follow-up, our combined data set lacked power to detect a substantial effect. Consequently, these results should be considered preliminary until further research on the processes of depression care and their effect on response to suicidal ideation and outcomes is available.
External generalizability of our fi ndings is enhanced because we found statistically comparable effects for 2 very different interventions tested in 21 practices operating within different organizational settings and serving socially and demographically diverse patients. Although we were not able to follow up all patients, our sample loss was smaller than that of most studies of this kind: 10.5% in MHAP and 9.3% in QuEST at 6 months. 54 We attempted to reduce the impact of sample loss by using attrition weights and modeling techniques that allowed us to project trends when patients did not complete the 6-month interview. 54 External generalizability was also strengthened by the fact that interventions were implemented by the primary care practices themselves rather than by the research team, under naturalistic practice conditions whereby practices, clinicians, and patients were free to select the treatments they preferred. Although selection bias favoring practices and physicians with an interest in depression remains a possibility, there is evidence of similarity in 63 between participants in primary care research networks and the larger universe of primary care. Exclusion of non-English-speaking patients may limit the generalizability of our results to some important subsets of the population.
In summary, our study demonstrates that 2 very different approaches to improving depression care in primary care settings can also improve clinician detection of suicidal ideation. These approaches can be further enhanced by adding components that add suicide detection and management to existing interventions, and observing the effect on outcomes.
